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These are the common solutions for the

assignment No. 1. You can find your solutions

after substituting your values of a,b and c.

Drichelet’s condition for a Fourier series
If the function f(x) for the interval (—m, )
a. issingle valued
b. is bounded
c. has at most finite number of maxima and minima
d. has only a finite number of discontinues

e. is f(x+ 2m) = f(x) for values of x outside (—m, ), then

p
a
Sp = 70 + z(ancosnx + b,sinnx)

n=1
converges to f(x) as p — o at the values of x for which f(x) is continuous and

~{f(x +0) + f(x = 0)]




f(x) = a+2bx + 3cx? ,—m << 1 The Fourier series of f(x) with period 2m is

o

flx) = ?0 z (ancos (#) + b,sin (#))

c+2m c+21 c+2m

1 1 1 ,
ag = p- f f(x)dx,a, = - f f(x)cos(nx)dx, b, = - j f(x)sin(nx)dx

i3 T
1 1 1
2 =— ff(x)dx == J-(a + 2bx + 3cx?)dx = - [ax + bx? + cx3]%,

1 1
== [am + br? + c3] — - [—am + bt? — cn®] = 2[a + cn?]

s VA
1 1
== ff(x)cosnxdx = J-(a + 2bx + 3cx?)cosnxdx

-TT -TT

1
== [(a + 2bx + 3cx?)

D"

+ (2b + 6¢x) — 6¢C

sinnx cosnx Sinnx] T
n n3 -7

(- 1)"] 12¢(-1)"

[(2b+6c) ]——[(Zb 6cm) ——

n2

ff(x)smnxdx = j(a + 2bx + 3cx?)sinnxdx

1r cosnx sinnx cosnx]”™
= —|(a + 2bx + 3cx?) ( ) + (2b + 6cx) — 6¢c—
ml n3 1_,
1y " n"
=—(a+2b7r+30n2)( - ))+6c( )]
ml n n3
17 nH" nH" —4b(—1)"
- — (a—2b7r+307r2)( - )) ( )] D
ml n n3 n
f(x) = 70 + Z(ancosnx + b,sinnx)
n=1
c 12c( " —4b(-1)"
a+ 2bx + 3cx? = a + cn? +Z< snx+Tsmnx)

4(-1)" /3¢
=a-+ CT[ + Z (— cosnx — bsmnx)

lim f(x) =a — 2bm + 3cw? and lim f(x) =a + 2bm + 3cm?
xomt XoT~

1 .
2 L}l}%f(x) + xlirig_f(x)] =a+3cn? . (1)




1 S 4(=1)™ (3¢
— 1 1 — 2 - _ .
> [xli% f(x) + xll)rg_f(x)] a+cmn+ Z m (n cosnm bsmnn)
n=1
= TR D ey = FRTANE 2
=a+cn®+ 1 — c(-D*"=a+cn*+12c 1E............()
n= n=

Therefore by (1) and (2) we get

> 1 1 g2
a+cn2+1262ﬁ=a+3cn2 Z_Zz?

n=1 n=1

The graph of f(x) is

v

The extended odd function is

( a(lb—x) when

b
f) =< ax When——<xsz

kar,(b+x) When—beS—E
fo(x) = f,(x + 2bk) wherek € Z

The graph of f,(x) in[—3b,3b]is

y=—ax+ab
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2.3

Since f,(x) is odd function ay =0and a, =0

fo(x) = i bpsin (?)

b
2 b
nﬂx 2 . mnx 2 - mmx
J-fo(x)sm b ) dx = EJ- axsin (T) dx + EJ- a(b — x)sin (T) dx
0 P

2

) _os X sin X 2
=—|ax T b b
nr nm
b (5) /1,
nmx nmx\ 1°
b —COST SlTlT
"5 a(b =) nn R
b (T) b
2
2 b b nm b?  nm b b nmw b?  nm
=E —azEcos7+an2nzsm7+azEcos7+an2nzsm7
4ab  nm
= smT

Suppose n is odd thenn = 2m + 1 where m € Z
nm C(Cm+ D

sin— sin > (-1

Suppose n is even thenn = 2m where m € Z

nm
SinT = sin (mm) =0

Cdab~o (D™ /(@m+ Dnx
fox) = L 2m+ 1)2”"( b )

b ab
When — fo (x) = >

o)

m 2’;2 ()

n=1

- 4 1
nZ(Zm+1)2( 1) '_ZF;(ZmH)Z

Z 1 _m?
2m+1)2 8
n=1

ab 4a




3.1 | The graph of a odd function is skew symmetric about y — axis
3.11

—(a+Db)

f(x)={ ax+b when 0<x<1
0 ax—b when —1<x<0

Other values of x f,(x) = f,(x + 2k) where k€ Z

3.1.2 | The graph of a odd function is symmetric about y — axis

4y
a+b
y:—ax+oimf4zx+b
-1 0 1 x

f(x)={ ax+b when 0<x<1
€ —ax+b when —1<x<0

Other values of x f,(x) = f,(x + 2k) where k€ Z

3.13

v

fikx) =ax+b when 0<x<1
Other values of x f;(x) = fi(x + k) where k€ Z




3.2

3.21

3.2.2

3.23

3.3
3.3.1

Since f,(x) is odd function ay, =0and a, =0

l 1
2 . mmx 2 . mmx
b, = Tj f(x)sin (T) dx = Ij(ax + b)sin (T) dx
0 0

_y [(ax Th) (—cos(nnx)) g (—sin(mrx))l
0

nm (n)?
=2 l—(a +b) ((—1)”) +b (i)r = 2 b= (a4 B) (=D
nm n/|, ~nm
f(x) = % + i(ancos (@) + b,sin (%))

2% /(1 ,
ax+b = —Z (— [b—(a+ b)(—l)”]sm(nnx))
T n

n=1




3.3.2 | Since f,(x) is even function b, = 0

l 1
2 2 ax?
%=7ff&wx=If@m+be=2j?+bx —a+2b
0

J- f(x) cos ) dx = J-(ax + b)cos (mltx) dx

B sin(nmx) cos(nmx) B (D" 1
=2 [(ax + b) (—nn ) —a (—(nn)z )L =2 [a (—nznz ) +a (n2n2>l

2a

= =D +1]
fx) = % + Z (ancos (?) + b, sin (?))
ax+b = %+ b+ i—ji (% [(—1)™ + 1]cos(nnx)>
>33 fx) = % + i (ancos (@) + b,sin (g))

c+21 c+21

a0=%f f(x)dx,a, =— jf(x)cos( lx)dx b,,

c+21

J f(x)sin (nnx) dx

c

fikx) =ax+b when 0<x<1
Other values of x fi(x) = f,(x + k) where k€ Z

1
1 ax? !
Tf (ax + b)dx = 2 T+bx =a+2b
20 0
1
_1 b nnx d
an, If ax + b)cos T X
20 2

3 b sin(2nmx) cos(2nmx) 1_
- 2locen (55 o (e )| -0




1
1 [ nmx
b, = Tf(ax + b)sin (T) dx
20 2

_, [(ax b (_ cos(Zmrx)) i a (sin(Znnx))l
0

2nm (2nm)?

1 b a
2[—(a+b)—+— = ——
2nm 2nm nmw

If f7(k) existsforallr € N

(o] r k
Foo =YL gy
r=0

r

4.1

f(x) = (a®x+bH)™
f1(x) = (=D (a*x + b*)*a?
f2) = (=D (=2)(a*x + b*)7*(a®)?
20 = (D=2 (=3)(a*x + b*)*(a?)*
Similarly in the above manner
fr0) = (D(=2)(=3) ... (-m) (a®x + b?) "D (a?)"

(=1)™n! a?"
(azx + bZ)TL'I‘l

fr(x) =

4.2

. (=Dl an
- f(0) = oy

©o

1 O (=Drala®
a’x + b2 Z (b))l ©

1 3 0 (_1)na2n

azx + b2 b2n+2
n=0

n

4.3

x? is substituted instead of x
s n 2n
1 B (-1D"a o

a2x2 + b2 b2n+2
n=0




4.4 | By integrating both sides
1 e (_1)na2n o
J-mdx=f Wx dX+COTLSt.
n=0
Whenx =0 Const.= 0
1 had (_1)na2n 5
fazxz T b2 dx = pen+z fx "dx
n=0
1 1 o (_1)na2n x2n+1
a? 2+ b2 X — pant2 (zn + 1)
a? i
11 . ) x 3 i (_1)na2n x2n+1
azg an Q _n—O b2tz (2n+ 1)
a a =
itan—l (%) _ i (=1)"g?n x2n+1
ab b . b?t2  (2n+1)
n=
4.5 1 1 had (_1)na2n .
2x2 + b2 _ b2 + p2n+2
n=1
Differentiating both sides
d d v (=Dna?
a(azxz + bZ) 1 — a szn
n=1
_ - (—D)ma* d
—(a®x? + b*)%a%2x = 1 ant? axzn
n=
2a%x o 2n(—1)""1g?" -
(a2x? + b?)? = Z p2n+2 X
n=1




If f7(k) existsforallr €{0,1.2.3........1n}

n rk
f(x)=zfr(!)(x—k)r

5.1

) =aand T = b +a

f1(x) =bxf(x)+a - f1(0) =a
f?(x) =bxf*(x) + bf(x) +~ f*(0) =bf(0)=ab
f3(x) = bxf?(x) + bf*(x) + bf *(x) = bxf?(x) + 2bf*(x)

~ £3(0) = 2b£1(0) = 2ab
fH(x) = bxf3(x) + bf?(x) + 2bf?(x) = bxf>(x) + 3bf?(x)
~ f*(0) = 2bf2(0) = 3ab?
f ( ) +f2('0) 2 3('0) +f4—(!“x4

2ab 3ab?

ab 3 4
f(x)—a+ix+?x + T t—

f&x) =f(0) +

o) =at +b2+ab +ab2
f(x) =a+ax 2x 3x 8x

5.2

n r k
Foo =Y T8 iy
r=0

If f(x) =sinx, f1(x) = cosx ,f?(x) = —sinx,

f3(x) = —cosx, f*(x) = sinx
f3(x) = cosx, fé(x) = —sinx, f7(x) = —cosx
If f(k) = sink, f1(k) = cosk ,f?(k) = —sink, f3(k) = —cosk, f*(k)
= sink
(k) = cosk, (k) = —sink, f7(k) = —cosk
_ cosk sink , cosk 3 sink
sin(k + x) = sink + T TR T + T
cosk sink cosk
5 6 7
T TR T
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T 7a
6a’ =60° +a’ = -4+ —

3 180
b k_n d _ma
when k == and x = 25

cos =
T 3

T i
sins 2 COSw 3
sinéa’ = sinz+ ) (17:;))_ 2!3(17:;)) - 3!3(17?0)

Sin% Ta 4 cos% a5 sin% a6 cos% ma~’
=1 (s0) * 5 (s0) ~ar (s0) ~ 7 (is0)

41 \180 51 \180 6! \180 70 \180
) V3 1,ma V3,ma\2 1 ,ma-3
sinéa’ ===+ 3 (355) =7 (130) ~ 12 (150)
V3,ma\* 1 ,ma~\* +V3,ma~\¢ 1 ,ma\’
+E(180) 240 (180) _E(ﬁ) _ﬁ(@)
ifa=1

sin61% = 0.866025404 + 0.008726647 — 0.000131903 — 0.000000443
+ 0.000000003 + 0.000000000 = 0.874619708
ifa=2
sin62% = 0.866025404 + 0.017453293 — 0.000527613 — 0.000003544
+ 0.000000054 + 0.000000000 = 0.882947594
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